Interactive comment on "Tracking of urban aerosols using combined lidar-based remote sensing and ground-based measurements" by T.-Y. He et al.
The case studies presented in the paper show the potential of scanning lidar for mapping such a heterogeneuous environment, and how the two-dimensional scans can help place individual surface point-based measurements in their true context.
The methodology presented in this paper is accurate and relevant, and the figures clear C2841 and appropriate. One minor criticism is that, although the assumptions made at each step are correctly described, the uncertainties that are introduced are not necessarily carried through to the final stage. Firstly, it is not made clear whether the surface pointbased in-situ measurements of PM10 are being compared to lidar extinction values from a point 200 m directly above the in-situ measurements, or from a path-integrated value of lidar extinction. This distinction is important for understanding Fig 8 (see next  point) .
Secondly, the uncertainty stated in the lidar extinction is for the path-integrated value, not for an extinction value at a single point. The uncertainty in extinction at a single point will be much higher, and, given the variability in backscatter shown in the lidar PPI sector scans, there is also potential for the lidar ratio (the relationship between lidar backscatter and extinction) to also vary.
Comparing the lidar-derived extinction coefficients to the PM10 concentration is certainly valid, but the error bars are probably wider than those shown in Fig 8. and, if it is true that this figure is comparing in-situ point measurements to path-integrated values, then it may not be surprising that the correlation coefficient is not that high, since Fig 5 shows how variable the aerosol emission appears to be.
For the scientific community (and for potential operational monitoring), an assessment of the uncertainties in the retrieval is crucial. Overall, this manuscript is appropriate for publication, providing the authors address the issue of the uncertainty in their retrieval, and whether they are comparing point sources of PM10 measurements to point-based or path-integrated values of lidar extinction.
Specific Comments p 6388 line 19. The introduction could expanded slightly, to include some of the many advances made in the scientific understanding alluded to in the opening line. Please also include a few references to recent research on the radiative and microphysical impact of particulate matter in the atmosphere; for example, the impact on clouds! An additional assumption is that the lidar ratio is constant over the entire profile path ( fig  4) . Is this likely if you have localized point sources, and/or gradients in relative humidity (for RHIs)? I understand that it is difficult to account for the variability in the lidar ratio along an individual profile, but this should still be discussed as a potentially significant source of error, even in those cases which do not appear to show such variability. This would manifest itself as uncertainties in the derived lidar extinction. p 6398 line 21. Why necessarily constrain to zero, if other scatterers could be respon-C2843 sible for the residual (for example PM2.5 only), and you have no measurements above the surface to discern whether there has been particle growth?
Technical and typographical corrections. p 6388 line 7. Suggest that you modify sentence to 'Based on the data we collected.. p 3688 line 10. Suggest that it is probably safer to say ', which are associated with the presence of point sources..' p 6391 line 12. Suggest that you modify sentence to 'In this study, only the infrared channel was used, to minimize the amount of molecular scattering relative to particultae scattering' p 6391 line 24. Suggest that you modify sentence to 'a busy road'? p 6397 line 3. Suggest that you modify sentence to 'result in the appearance of prominent ..' p 6397 line 9-10. Suggest that you modify sentence to 'In addition to the exhaust emissions, road dust picked up and injected into the boundary layer by vehicles may also be responsible for the concentration increase.' p 6397 line 15. 'heating season'? Do you mean the 'winter season'?
Figs. 2 and 5. There is no mention of what is actually being plotted in these figures. There are no units for the colour scale axis. I assume this is just lidar signal and the units should be AU (arbitrary units), is it linear or logarithmic? Has the signal been range corrected?
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